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Caftieter with f Uter and thrombldlscharse device 



(57) This invention relates to a cattieter comprising 
a tube^ke basic body with a distal and a proximal end. 
wherein the catheter corrprises an eqpandable filter 
element at the distal end and a dev^e for reduemg 
thrombi In size and removing them. 

The filter element is tormed by a number of stnp- 
shaped wafl sections of the basic body defined in 



between longitudinal cuts evenly dfstrbutad around the 
arcumferenee and furthermore oonprises a means idr 
moving the sections of the ba^ body posHtoned on 
either side of the wall sections towards each other h 
order to make the waH sections bend outwartfe. 
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Description 



The invention relates to a catheter corrprtsmg a 
tU>e^ika basic body with a dstal and a proximal end 
and wherein an eaqaandaUe ffter element has been s 
arranged to the cfistal end. Such a catheter is intooduced 
into a patient during suigery in order to collect throntii 
and to prevent that these rvush up tbr instance in the 
vascular system of the lungs and cause an enMism. 
The filter element of such a catheter is usually posi- w 
ticned in the vena cava. 

The coOected particles are removed or reduced in 

size by withdfaiiirfng the filter or fcy disintegrating th^ 
locally. 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
tfiefater element and still wiDfmish up at unwanted posi- 
tions in the blood stream. Removal of the particles bf 
anowing them to disintegrate iocaOy can take up Quite 

sometime. ^ 
. . so 

The object of the invention is to provide a catheter 

of the type as descr2>ed in the preamble with which the 
said dnawbacte are removed. 

This aim is achieved with the catheter according to 
the inye ntfan as characterised in daim I.Asa result the 2s 
thromW coOected by the filter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
%vards unta they nrake contact with the waD of the blood 
vessel inside of which the filler element is placed. The 
thrombi arrested by the ffter element are sucked into 
and remain enckised within the fater element unbH these 
are removed. Prior to introducing the catheter, the waB ss 
sections are straightened by moving the ends of the 
basic body situated on either side of the wan sections 
away from each other. As a result the catheter wiB 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 

catheter can be introduced with a minimum of traunatic 
effects. 

A very suitable embodiment of the device tor reduc- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of liquid under pressure. 45 
supplied via the pressure lumea flo¥vs out of the jet noz- 
^eai the form of a jet and engages secttons of throntw 
which are fragmented due to the energy of the jet The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumea 50 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped waD sections can be bent out- 
waids or stretched respectively. On introdudng the 55 

cathe ter, the inner tub»like body is moved as much as 
possible in the relatively distal direction ins«e the outer 
tU)e-IBw body, so that the sttp-shaped wall sections win 
be stretched. After posHtoning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
pradmal direction in the outer tube-like body, as a result 
of which the strip-shaped wan sections wiD bend out- 
wards and consequently form the fater element 

Additionafly the measure as set out in daim 4 is 
preferably employed. The inner tube^ke body is in that 
case essentially made in the form of a suction catheter, 
wherein an parts required for the reduction and removal 
device are received in this inner tube-Eke body 

By employing the measure as set out in daim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work property without getting WoAed. On acti- 
valing the reduction and removal device, firct those 
psrts of the thrombi extending as far as 01 between the 
bent wan sections of the fitter element are engaged, 
after wWdi gradually the entire structure is fragmented 
arti removed. 

Preferably the measure as set out in daim 6 
emptoyed. The (fischarge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident flow is main- 
tained in the discharge lumen without applyfrig addi- 
tional suctioa 

The invention wiD be explained in greater detail in 

the fcOIowing description with relerme to the attach 

drswrings. 

I=igure 1 shows schematically the appGeation of a 
catheter according to the invention. 

figure 2 illustrates the distal end of a catheter 
according to the Invention when being positioned in the 
blood vessel. 

Figure 3 shows a view coresponding to that of fig- 
ure 2 in which case the filter elemmt 6 illustrated n 
working state. 

As is illustrated schematically in figure 1 . a catheter 
1 according to the invention is introduced into a patient 
2. in order to positlbn a fitter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particuiar in 
the vena cava. 

The catheteri oonprises a tube4ike basic body 4 
with a fitter element 3. stiO to be «9>lained in greater 
detaa. at the distal end and a connecting metnber 5 at 
theproDcnnal er)d. 

The connecting member 5 comprises in this exam- 
ple of an embocfiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is emptoyed fri 
the usual manner for the purpose of p o si t i on ing the 



catheterl. 

Furthermore the connecting member 5 conprisesft^ 
discharge connection 7 which is conneded with the dto- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected «vith a pressure (umen oi 
the basic body 4. 

Ihe basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tut>e-fika body 14 
received th erein in a. in a tongitudinal directioa movable 
manner. The outer tube-fike body 13 and the inner tube- 
Eke body 1 4 are connected to each other with their cfistal 
ends. At the very end. a tip 17. made of a soft material. 
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has been aronoed in order to pre^em traiima s-.-^ 
ductoofthecaiheteri Jmoth^W^:^,^^ 

At the dfetai end of the outer tube^ 
nun^er of loogftudinal cuts 

M«ioos 16 together torn fte a«^,« eTllirr 
By pun&ig the imer tite^ bodv i4»»7h« 
•nd of the caihrter 1 ow aftSS^ H-lf ° 

■ """onoitudinal diction as a wsufte^^ 

waBofthe blood vessel „ ""er 

It wfll be dear that thrlxrtri as from a certain «>. 
flo*.ngihmugh the blood vessel laTtoS^ ,!: 
thefiRerelementtbmedbythe^I^^^^ ^ 
"^«J^andtha.atthesan,et^J^ « 

flo*" a nornal manner through these wall sectei 

Thejmer body 14 conprises 

"W«WMd pressure lumen 18 connected with the^ 
««eomect«n8.lnthemannerilIosiratedi„fi^ « 
2*P^«'™«""fe«»nnectedwitha^^^^' ** 

2 nozzle 19. The jet nozzle 19 is directed aTaT 
owBo himen in the mner tube^ke body 14 vtuJhZ « 

'•^tortheouae^^ ""^"^^ 

ment^jSl'S'^r^""«='«*''>'*««'erele. " 
ment wO extend as far as inside the space defined bv 

Ite lh««*i in ti« «move them. liqJS 
under pressures supplied to the pressure eon^eS^ 

i^^^^ ^ "«»B«* «s liquid 

I«and reduced in sae by medianieal aeSon 

rtaraelumealnortertostimulatethedischarDenora 
«««n 80tm» can be connected to the 

seeand^matelyremoved^the'^e^"' * 

The jet nozzle 19 and the disd^toeSTao 
<w>. in a suitable manner, be anangi ^^Sir . 
wned in relation to each other in^lv^JS^ 
^of^leavinothejetnozzle^cr^J^'reiJ^ 

out additional suaion action at (ha 
lion 7. dBcharge eonnec- 
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tt be clear that the thrombi reduction and dis. 
d«me^^^"?^ TT-e reduction and ds- 

«o" anddisehaiaeditS^ •*° 
•^end'SXIS^itS^^^^ 
space defned by the Mafl fiis^ kZ^^ *® 

^erpossibSl/.'SS^^nrS;^ 

'^•hentereathelerhasearriedeUiistaric-H 
« no ionoer a danoe, Ibr the p^ 
San fcmiina the catheter can be rS»^ i,fl?^ 
^*.e this, the inner .ubX't:^:^^'^,^ 

Don, so that the %va0 sections ifi hm^^.^ / «««<iiajrec 
stretched again into thTS^ii SSSl^S:^^ 

«fli«erw,H then have resumed^^^SS^ 
wctwn.sothatitcanbewiWwvne^^'***" 

Ctalms 

^' ^r^ir*^'^^ t^sfc body with a 

and a pwdmal e«l. wherein the«^ 

«^P^«.edistalendanexpa«Jable^ 

«w sde 01 the wan sections towanis each other 
•^er 10 mal« *e waB sections bertISS 

;^-«.1br reducing «„ombi in Size an,; 

reductwn and disehaise device conprises a jet 
^connected wf,h.p«s„,e».Z^:^ 

^«»9« openmg, tbnmd opposito the jet noma 
whch is connected to a dtahaiQe k«wa 

3- Catheter as daimed in dam 1 r ..- r 

M»eHike body and an mner ttbe^ke body fao*«Bd 
"»de it h a movable manner, whidi ai» eomectad 
to«^om« at distal ends and 

K2^KelS**'^'-"'--'"«» 

Pf«sure lumen and the (fedtarge lumen have 
beenreeeivedinsidetheinnertube^ilwbody. 

ae and fted-sdarge opening are positioned inside 
?;»to-2>ludinal sedion of the catheter v^ 
'O'vtudhal cuts Mend. 
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